Introduction {#S1}
============

Duodenal hematoma secondary to blunt abdominal injury in children commonly causes intestinal obstruction within a few days after the incident. In addition, it is difficult to diagnose duodenal hematoma clinically in view of its non-specific presentation, including symptoms of nausea, vomiting, abdominal pain, and no bowel output, as well as signs of right upper abdomen or epigastric tenderness. We report a case of an adolescent with a delayed presentation of duodenal hematoma (two weeks after the injury), and review the management of such a condition.

Case Report {#S2}
===========

A 15-year-old adolescent presented at our hospital with a history of physical assault two weeks prior to admission. He volunteered that he was hit on the face, the four limbs, as well as the abdomen. He also suffered from minor scald injuries mainly over his back after being splashed with hot water. In addition, he complained of vague abdominal discomfort principally in the right upper quadrant as well as epigastric areas, associated with nausea and bilious vomiting, and he had had no bowel movements for two days.

On examination he was afebrile and his vital signs were stable. Air entry over both his lungs was equal. His heart sounds were dual, and there was no audible murmur. His abdomen was mildly distended and tender in the right upper quadrant and epigastric regions. No mass was felt in the abdomen, and his bowel sounds were sluggish. Neurological examination showed no abnormality. Routine laboratory investigations showed a mild drop in hemoglobin, but the white blood cells and platelets were normal. The renal and liver function tests including amylase were within normal limits. The clotting profile was normal as well. An abdominal X-ray ([Figure 1](#F1){ref-type="fig"}) showed a dilated stomach with an air-fluid level over the stomach and a scanty bowel shadow. A brain CT scan was performed to rule out brain pathology, and the result was normal. An abdominal CT scan with contrast was performed ([Figure 2](#F2){ref-type="fig"}); there was an elongated fluid collection over the second part of the duodenum, suggestive of a concealed hematoma. Irregularity was noted in the lateral wall of the first and second part of the duodenum, but no leakage of contrast was noted. This supported the diagnosis of a duodenal hematoma.

Figure 1Abdominal X-ray showing a dilated stomach with air-fluid level. Scanty bowel gas was observed in the intestines. Figure 2Computed tomography scan of the abdomen immediately after admission showing a hematoma lateral to the second part of the duodenum (arrow).

The patient was put on nil-by-mouth, and was given total parenteral nutrition (TPN). A nasogastric tube was inserted for drainage and decompression. Originally the bile-stained output was high: 1200 mL/day, but eventually dropped down to about 150 mL/day on day 10 after admission. The Ryle\'s tube was removed on day 11, and the patient was allowed oral feeding on day 12 when the TPN was terminated. A follow-up abdominal CT scan was performed on day 16 ([Figure 3](#F3){ref-type="fig"}), which showed an almost complete resolution of the hematoma. The patient was discharged on day 17 after admission.

Figure 3Follow-up computed tomography scan of the abdomen 16 days after admission showing the almost complete resolution of the hematoma (arrow).

Discussion {#S3}
==========

Duodenal hematoma in childhood is an uncommon condition, accounting for one to three percent of abdominal trauma cases.^[@R1]--[@R3]^ It is seen often in children and young adults with a male predominance,^[@R4],[@R5]^ and is most commonly (\>70%) caused by blunt abdominal trauma.^[@R1]--[@R5]^ Most patients with this condition develop nausea, vomiting, and vague abdominal pain. In addition, a small subgroup of patients may suffer from intestinal obstruction.^[@R2],[@R4]^ Generally, these symptoms usually present within six days after the trauma ([Table 1](#T1){ref-type="table"}). Occasionally, as in our case, the symptoms and signs of intestinal obstruction caused by duodenal hematoma after blunt trauma only appear two weeks after the incident. As a result the diagnosis of duodenal hematoma may be delayed or missed. A normal finding in the initial few days after the trauma does not guarantee an absence of future hematoma development. Follow-up of these patients is of the utmost importance.

Table 1Clinical presentation and management of traumatic duodenal hematoma in published articles within the last ten years.AuthorsSex/ Age (yr)Cause of duodenal hematomaPresentationDays of Onset[\*](#TF1-1){ref-type="table-fn"}Diagnostic methodTreatmentIuchtman *et al.*^[@R1]^Both/2--14Handlebar injuries (4 cases)\
Sports injuries (2 cases)\
Traffic accidents (2 cases)\
Child abuse (1 case)Abdominal pain\
Bilious vomiting\
Feeding difficulty2--6Abdominal CT\
Upper GI contrast study\
OGD (if needed)Conservative (7 cases)\
Operative drainage of\
hematoma (2 cases)Lu et al.^[@R11]^M/12Traumatic intussusceptionAbdominal pain\
Bilious vomiting4Abdominal CTConservativeChien et al.^[@R12]^M/6Bicycle handlebar blunt injuryAbdominal pain\
Bilious vomiting6Abdominal CT\
Upper GI contrast studyLaparoscopic drainage of\
hematoma\
(Failed conservative management)Banieghbal et al.^[@R13]^M/11Blunt trauma by heavy metal frameAbdominal pain\
Vomiting3Abdominal CT\
Upper GI contrast studyLaparoscopic drainage of\
hematoma\
(Failed conservative management)Ikeda et al.^[@R14]^F/7Fell down while holding an infantAbdominal pain\
Vomiting1Abdominal CTConservativeLin et al.^[@R15]^F/10Blunt trauma by wooden bedAbdominal pain\
Bilious vomiting2Abdominal CTConservativeTakishima et al.^[@R16]^M/6Bicycle handlebar blunt injuryAbdominal pain\
Repeated vomiting1Abdominal CT\
Upper GI contrast studyOperative drainage of hematoma\
(Failed conservative management)Yeung et al.\
(current case)M/15Physical assaultAbdominal pain\
Vomiting14Abdominal CTConservative[^3]

A physical examination commonly reveals a lethargic dehydrated child.^[@R4]^ The abdomen is distended usually with epigastric or right upper quadrant tenderness.^[@R1]^ Occasionally a tender stomach may be palpable, and the bowel sounds are sluggish usually.^[@R2]^ Laboratory investigations are of limited value, and may show a mild degree of anemia as well as leukocytosis.^[@R2]^ In cases of severe vomiting, examination of the serum electrolytes may reveal a hypochloremic, hypokalemic metabolic alkalosis.^[@R4]^ In some cases, elevated amylase and bilirubin levels can be detected.^[@R1]--[@R4]^

Currently, an abdominal CT scan with contrast is the most widely accepted modality in diagnosing duodenal hematoma.^[@R6]^ Usually, a rim of fluid can be seen next to the duodenum, signifying hemorrhage. The extravasations of contrast or pneumoperitoneum would suggest duodenal perforation instead of a hematoma.^[@R6],[@R7]^ An abdominal X-ray may show a distended stomach with an air-fluid level together with signs of scanty bowel gas. Abdominal ultrasound, upper gastrointestinal endoscopy, and a contrast study of the gastrointestinal tract may be useful at times, provided that the clinical condition is stable.^[@R1],[@R2],[@R4]--[@R10]^ The clotting profile should be checked as well to rule out any underlying coagulopathy.^[@R1],[@R8]^

The management of traumatic non-perforated duodenal hematoma causing intestinal obstruction is conservative mainly ([Table 1](#T1){ref-type="table"}). Nil-by-mouth and nasogastric decompression together with providing total parenteral nutrition is sufficient usually in managing the condition.^[@R5]^ The decreasing trend of nasogastric tube aspirates signifies the improvement of the condition. However, surgical intervention may be needed if there is significant acute blood loss, a large hematoma causing a pressure effect, or if the hematoma fails to resolve spontaneously.^[@R2],[@R10]^ Laparoscopic evacuation of the duodenal hematoma has shown promising results in various published case reports.^[@R1],[@R12],[@R13],[@R16]^ Most patients will recover within two weeks\' time, and a follow-up CT scan of the abdomen will be useful for monitoring the resolution of the hematoma.^[@R8],[@R10]^

In conclusion, a duodenal hematoma commonly presents after blunt abdominal trauma in children. It may present as intestinal obstruction as late as two weeks after the incident. A contrast CT scan of the abdomen is the best modality to delineate the severity of the duodenal hematoma, and is excellent in monitoring the progress of the hematoma resolution. Usually conservative management is sufficient to treat the condition, but it may take up to two weeks for the hematoma to resolve totally. Surgical management is reserved only for cases that fail conservative care, which can be supported by the CT findings as well as a high nasogastric tube output. Laparoscopic approach in the drainage of a duodenal hematoma yields excellent results and should be adopted in daily practice.
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